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AEBON4TJTiCS 

W E C T S  OF EXTERNAL STORE-PYLON COXFIGUFL4TION AND 

AT A MACH "BEE OF 1.61 

By Odell  A.  Morris 

An investigation  on  pylon-nounted-store  airplane  configurations  has 
been  conducted in the Lmgley 4- by  &-foot  supersonic  pressure  tunnel  at 
a Ikch  number of 1.61. The  forces an6 monents on the  complete  wing- 
fuselage-store-pylon  combin&tion  were  measured  for a nunber of pylon- 
nour-ted  store  locztions  below  the  wing.  Tests  were  made  through a wide 
angle-of-attack m& sideslip  range  for  each  store-pylon  configuration. 

a heavy  bo.nber-tce  airplane  (excluding  tail  assembly)  with  Large  ogive 
cylinder  stores .with and  without  fins  znd  tail  cones. 

n- lfie basic  model  coafigwation,  which  ha6 a 45O sweptback  wing,  simulates 

The  results of the  icvestigation  iniiicate  that  the  addition of store 
and  pylon  lowered  the maxim lift-drag  ratio of the  wing-fuselage  combi- 
nation  from 5.4 to  around 4.6. Chenges  in maxinnua lift-drag  ratio  due to 
changing  store-gylon  position  were smll is  all  cases,  being  less  than 
4 percent of the maxbm lift-drag  ratio  for  the  isolated  wing-fuselage 
combination. 

Vzriztior?  in  store-pylon spmwise and  choriiwise  position  produced 
significant incremntal chacges in the  trim  lfft  and  the  zero-lift 
pitching-moaent  coefficients;  however,  changes  in  the  lift-curve  slopes 
were  generally  cegligfble. 

The  adcitior- of the  store  and  pylon  produced lwge increments  in 
tke side force of tle wing-rfuselage combination in sideslip fo r  most of 
the  positiocs  tested.  These  large incremnts also resulted  in  signifi- 
cant chmges in  the  directional  stability  of  the  wing-fuselage  combi- 
zttion;  however,  the  mqp-itude  and  direction of the  chznges  were  largely 
tiepenbent  upon  store  position. 
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INTRODUCTION 

A number of investigations  have  been  conducted  by  the  National 
Advisory  Committee  for  Aeronautics  on  wing-Fuselage-store  combinations 
=ired  at  supplying  general  information  on  store  loads  and  the  nrutual 
interference  effects  between  tae  various  wing-fuselage  and  store  compo.- 
nents  at  supersonic  speeds. (For exmples, see  refs. I to 4.) However, 
information on sylon loads  and  on  the  interference  effects  of  the  pylon 
011 the  wing  and  store  is  still  sorcewhat  limited. 

An e-erimental  investigEtion  conducted  in  the  Langley 4- by 4-fook 
sldFersonic  pressure  tunnel  aixed  at  supplying  such  data is described  in 
reference 5 .  This  reference  presents  in  detail  that  portion of the 
investigztion  pertaining  to  the  forces  and  moments on the  store,  and  on 
various  store-pylon  coxhinations  in tine presence  of a wing  and  fuselage. 
Tie  present  report  presents  the  results  of  the  investigation,  which 
include  the forces end  moments  (six  components), or? the  complete  wing- 
fusekge-store-pylon  combination.  The  wing-fuselage  configuration  simu- 
lates a swept-wing  heavy  bomber,  whereas  the  store  represents a Iwge 
exterml &ore. The  tests  were  conducted  for a Ember of spanwise  and 
chorswise  positions  with  several  different  store-pylon  combinations. 
D a b  were  obkained  over a wide  angle-of-sttack  and  siceslip  range at, E 
Mach number  of 1.61. 

SYMBOLS 

CL lift  coefficielt, - Lift 
ss 

ci, 

Cm 

CY 

Cn 

c l  

drag  coefficient, - Drag 
ss 

pitching-momnt  coefficient  &bout E/4, Pitching  moment 
qse 

side-force  coefficient, Side  force 
ss 

yawlng-Eonen';  coefficient  about ;/4, Yawing nment 
qSb 

rolling-mment  coefficient, Rolling  moment 
qSb 
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aid force, lb 

norm1  force, lb 

side Tone, lb 

ro l l ing  mo=nt, in-lb 

p i t c h h g  moment, in-lb 

yzwing moment, in-lb 

free-stream d p d c  pressure, l'b/sq r"t 

t o t a l  wing mea, sq ft 

free-stream  velocity, ft/sec 

wing span, f t  

wing uem aerodynmdc  chord, I"t 

chordvise position of store  nidpoint masure6 from nose or" 
-+uselage, in .  

spmvise  posit ion of store cecter  l ine,  measured from fuse- 
lage  center  line,  in. 

ve r t i ca l  heigh-t of store  center  l ine,  aeas-med from wing 
chord plane, in .  

angle of attack, deg 

a -g l e  or" sideslip,  iieg 

incremental  drag  coefficient 

Lizt-cirag ra t io ,  CL/CD 

l if t-curve  slope a t  zero lift 

r a t e  of change of pitching-moment coefficient w i t h  1ir"t 
coefflcien-t 
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gitching-aoxent  coefficienb  at  zero  lift  coerficient 

lift  coefficient  at  zero  pitching-moment  coefficient 

APPARATUS. AND TESTS 

Models  and  Equipment 

The  principal  dimensions of the  mizels  and  the  general  arrangermnt 
of  the  test  setup  are  shown  in  figure 1. The 45O swept  wing-fuselage- 
store  conibination  vas  designed  to  simulate a heavy  bomber-type  airplane 
with a large  external  store.  The dimnsiom of this  configuration  were 
identical  to  those  of  the  semispan  nodel  used  in  references 1 and 2 
except  for  the  cylindrical  afterbody  on  the  present  fuselage. 

The  wing  and  fuselage  were  constructed of steel,  and  were  sting 
mounted  with a six-component  strain-gage  balance  enclosed  within  the 
fuselage.  Pressure  orifices  were  provided on the  fuselage  base for the 
neasurement  of  base  pressure.  The  stores  were  also  constructed  of  retal 
and  were  supported by wing-riunted  pylolls  under  each  wing  panel.  Slots 
were  milled  into  the  wing  to  provide a flat  mounting  surface for the 
pylons  at  each  store  position  tested. 

The  stores end store-pylon  combinations  under  each  wing  panel  were 
also  instrumented,  and tifie details  of  the  store-pylon  installation 
together  with  the  store  data  obtained  have  been  reported  in  reference 3 .  
The two  different  types  of  pylons  used in the  tests (a swept  and an 
uswept pylon)  had  symmetrical  9-percent-thick  circular-arc  sections 
parallel  to  the  free  sirstream  and  were  designed  to  permit  mounting  in 
both a swept-forwerd  position  and a swept-rearward  position.  The 
9-percent  thickness of the  pylon,  though  larger  than  desired,  was  nec- 
essary  in  order  to  permit  use of a balance  within  the  pylon whkh sup- 
plied  data  presented  in  reference 5 .  

Tests 

The  complete  wing-store  model  combination was mounted on the  stand- 
ard  rotary  sting  ir-  the  Langley 4- by  4-foot  supersonic  pressure  tunnel, 
which  allowzd  the  model to be  pitched  or  yawed titlrough a wide  range of 
positions.  For  each  store  position,  tests  were  nade  through an angle- 
af-attack  range of -4' to 12O ( p  = 0') and  tiiough  an  angle-of-sideslip 
range of -4" to 12' at  constant  angles  of  attack  of Oo, bo, and 8O. How- 
ever,  for same positions,  the  angle  ranges  were  restricted  to  the  lower 

. 
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engles by the  load limits of the test  equlpnent. The angles or" at tack 
and s ides l ip  have  been corrected f o r  def lect ioc of t l e  balance  and sting 
mder  load. Also drag  corrections bave been mede using  the measured 
base pressure drag. 

The various  store-pyloc  configurations  tested are shown i n   f i g -  
ure 2(a);  figure 2(b) shows t i e  positLve  direction o? the measured forces 
and noxents. For d l  model configurations tested, syninetrical  store  loca- 
t ions  about   the  fusehge  center   l ine vere employed. For a l l  tests, i n  
order t o  insure 2. turbulent bou_miary layer, a l/k-inch-wide strip of 
No. 60 carborundum grains an& shellac vas located OD both  surfaces of 
the wing at the  10-percent-chord  point, on the f'useiage  nose 1/2 inch 
frm the t i p ,  and OZI the s tore  nose I/& inch *on the tic. 

The tests were coGdEcted i n  the Langley 4- by &-foot  supersonic 
pressure  twmel a t  e. Mach nunber of 1.61 with a stagnetion  pressure of 
5 pounds per sqcare inch  absolute arrd a correspolzding  Reycolds number 
of 1.4 x 10 per foot. Also, repezt tests were conductea at a stagnation 
pressure of 10 pumds per sqwre  inch  rbsolute w i t h  a corresDonding 
Reynolds nmber of 2.7 x 10 per  foot.  Comparison of the data taken a t  
both  pressures showed good sgreement. (See f i g .  3 . )  

6 
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Accuzacy of Data 

An estimate o r  the probable  errors  introduced  in the present data 
as determined fron zn  inspection of repeat test points  snd  static- 
def lect ion  cal ibrat ion is as follows: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ca . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
cy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C p . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
u , d e g  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p , d e g  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
y , i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x , i  E . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2, I C . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

io .001 
fO .010 
+o .002 
+-0 .002 
50.001 
fO. 001 

k0.2 
LO .2 L 

+o .025 
+-o .050 
ro ,025 
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PRESEKCATION OF DATA 

NACA RM L58C13 

The  longitudinal  coefficients  are  plotted  against  angle of attack 
and  the  lateral  coefficients  are  plotted  against  angle  of  srdeslip  for 
tie  various  store  positions  tested  and  are  presented  in  figures 4 to 17. 
The  figures  are  plotted  with  the  data  for  two,  three,  or  four  store 
gositions  in  each  figure  with  the  store-pylon  configuration  used  being 
identified  by  the  synbol  opposite  the  small-scale  drawing  in  each  figure. 
Tae  fifteen  model  conbinations  tested  are  grouped  in  such a manner  as to 
show  the  various  elfects  of  the  different  store-pylon  positions  and  com- 
binations, anci thus  in a number of the  figures some of  the  data  are 
repeated  for  ease  of  comparison. 

In  figure 18, the  longitudinal  aerodynamic  chazacteristics of the 
mdei combination  are  plotted for  the  basic  spanwise  and  chordwise  store 
position. Tne increEenta1  drag  coefficients  due  to  the  addition of the 
stores  are  plotted  against  lift  coefficient  in  ligure 19 and  the  lift- 
dreg  retios  ere  plotted  against  the  lift  coefficient  in  figure 20. Fig- 
ures 21 and 22 are  plots  which  show  the  relative  contribution  of  the 
store-pylon  drag an6 side  force  toward  the  total  load  at a, = Oo. 
SchlFeren  photogrcphs  of  several  of  these  model  configurations  which 
were  obtained  during  the  tests  have  been  presented  in  reference 5, and 
therefore  were  not  repeated  herein. 

RZSULTS AND DISCUSSION 

Effect  of Store Position  on  the  Aerodynamic 

Characteristics ir? Pitch 

1x1 general,  for  most  test  positions  of  the  basic  store,  large  changes 
in  the  lift,  drag,  and  pitching-moment  coefficients  were  produced  by  the 
additim of the  stare-pylon  combination.  (See  figs. 4, 5 ,  md 6.) The 
increment in drag  due  to  the  addition of the  basic  store-pylon  combination 
for all test  positions  was  cosl-siderably  larger  at  low  lift  coeflicients 
thm at  high  lift  coefficients. 

The summary plot,  of  the  longitudinal  characteristics  for  the  span- 
wise  and  chordwise  store  positions  (figs. 18 and 19) shows  more  clearly 
the  effects  of  the  store &qd pylon  presence 02 lift,  drag,  and  pitching 
nonellt. The  data  of  figure 18 show that tfie acdition of the  basic  store 
and  pylon  Frodcced  negligible  changes  in  the  lift-curve  slopes 
wikh  veria-iion  in  the  spanwise  and  chorciwise  store  positi-ons.  However, 

cLc, 



the  slose O f  the pitching-mmnt curve s shows tha t  the adcit ion of 

the stores  decreased the s t e b i l i t y  oI" the wing-fuselege  conbination fo r  
a l l  gositions  except  for .the sweptback pylon-store  position  (y = 6.6 Inches, 
x = 28.9 inches). The plot  of atrim and $ show tkt favorable 
increEses i n  CLtrim end C% were obtained  for a l l  store  posit ions 
except  for  the  outboerd spanwise posit ion and f o r  the rearwerd  chordwise 
posit ion with the  sveptback  pylon. The pbsitive  values 02 C L ~ ~ ~ ~  in&i- 

cake that soae decrease  in  drag due to  control-surface trimming  can be 
expected wi th  these store  posit ions.  The store  posit ions producing nega- 
t i v e  increments i n  C L ~ ~ ~ ~ - ,  on the other hmd, w i l l  incur an increase i n  
dreg due t o  trimming. The data presented are for the nodel w i t h  no hori- 
zontal tail; consequently, the interferer-ce of the  s tore  and gylon on a 
horizontal t a i l  w i l l  influence the ne t   r e su l t s   fo r  the complete 
codigurat ion.  

The data of figure 20 show that addition of the s t o r e   t o  the wing- 
LZlselage combinetion  decreased the n~ l rmun  L/D velues between 13 and 
16.5 percext, depending on store  posit ion.  Thus, the change i n  maximum 
L/D due t o   s t o r e   s o s i t i o n  is  less than 4 percent. These r e su l t s  are 
similar to those of reference 6. The data of reference 6 f o r  a similar 
moCel configuration show a 4.3-percent change i n  maximum L/D velues due 
t o  veriation  in  store  posit ior- .   This sniall percentage change due to   s to re  
posi t ion  resul ts   par t ly  f r o m  the f e c t  that sone of the s tore  positions 
which produced favorable  decreases i n  drag  also prodizce unfavorable 
decreases  in l i f t .  In  addition, the dzta of reference 1 have previously 
shokn that at low angles of attack,  large  store  vertical   heights such as 
used i n  the present tests produce  consitierably less ch.snge i n  Crag kith  
variation  in  store  position  than  corresponding small s tore   ver t ica l  
heights. For the basic store  posit ions tested, the sweptback store- 
pylon combination (x = 28.9  inches, y = 6.6 inches) produced the mxim 
L/D values  thoughout  the  angle-of-ettack rm-ge. The increnental drag 
p lo t  of figure 19 shows that the sweptback store-pylon  coabination  also 
has the  lowest  drag  coefficient a t  GL = 0 of the stores  tested.  How- 
ever, xhen considering  the t r i m  CocCiitlons fo r  a complete airplane con- 
figuretion, the  adverse n e s t f v e  CLtrim values  produced by the sweptback 
store-pylon  conbination  (Xg. 18) would terra to counteract the s l i gh t  
favorable  advantage  obtained for the L/D and low CD vzlues. 
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Effect of Store  Position  on  the  Aerodynamic 

Characteristics  in  Sideslip 

Adeition  of  the  store  an&  pylon  is  shown  in  figures 11, 12, and 13 
to  Fccrease  (negatively)  the  side  force  by a large  amount  at  positive 
angles of sideslis.  Hereafter,  all  dFscussiolz  of  the  lateral  character- 
istics  will  refer to the  absolute  magnitude  of  the  coefficients  at  posi- 
tive  angles of sideslip.  The  increrrints  due  to  the  addition or’ ,the  store 
and  pylon  to  the  wing-fuselege  combination  are  in  general  equal  to  or 
greater  than  the  side  force of the  wing-fdselage  alone.  The  largest 
increrents  are  found  for  the  farthest  outboard  store  position (fig. 11) 
an6  for  the  chordwise  positions  where  the  pylon  lies  within  Vne  high 
sidewash  field  directly  beneath  the  wing  (fig. 12). 

The  yawing-moment  da-ia  (figs. 11 to 13) show  large  changes  in  yawing- 
moment  coefficient  due  to  addition  of  store  and  pylon.  The  more  forward 
positions  yield  destabilizing mxents (fig. 11), whereas  the  more  rear- 
werd  posFtions  in some cases  contribute  large  stabilizing mommts 
(figs. 11 and 12) to  the  negative  directionel  stability  of  the  wing- 
f’uselage  combination. 

Large  increrents  in  rolling  raonents  are  also  produced  by  certain 
store-pylon  Combinations  (figs. 11 to 13) . The  anount  and  direction  of 
the  iacrenental  rolling  moments  veries  wit’n  store  gosition.  The  effect 
of  the  store-pylon  combination  on  rolling  moment  is  complex,  being  the 
result of direct  forces  on  the  store  and  pylon,  effects  of  store and 
pylon on wing  pressures,  and t’ne effects  of  store  and  pylon  on  wing- 
I’uselage  interference.  For  all  of  the  lateral  coefficients,  the  data 
for the  corr”ined  angles  of  attack  and  sideslip show that  the mgnitude 
ol’ the  coefficients  is  not  greatly  affected  by an increase  in  angle  of 
attack. 

Store  Fins  and  Store  Tail  Cone 

The  data  of Tigures 7, 8, 14, End 15 show that  the  addition  of  the 
faired  tail  cone to the  basic  store  produced no large  effects  on  any of 
the  xeasured  lateral or  longitu6inal  coefficients.  In  general,  the  addi- 
tioz- of thz  store  fins  caused  only smll changes  in  Crag  wit’n  increasing 
lift  coefficients  whereas  sonew3at  larger  changes  were  noted  to OCCUT 
for  the  pitching-moment  coefficients  for sone store  positions.  (See 
figs. 6 to 9 . )  The  angle-of-sideslip  date. of figures 13 to 16 show that 
the  fins,  in  general,  slightly  increased  (negatively)  the  side-force 
Coefficient  witlr,  increases  in p and  incurred small to  Tiderate  changes 
(tending f,o stabilize)  in tke yewing-moment  coefficients. 
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Double-Store  Installation 

The  addition of a second  store-pylon  conbination  on  the same wing 
penel  (see  fig. 2) caused sa increase  in  configuratiw-  drag  at  low  engles 
approxim-iely  twice  that  incurred wit!! one  store  (fig. 9 ) .  The megnh- 
tude of the  side  force  measured in sideslip was similarly increased 
(negatively).  (See  fig. 16.) Also, f o r  the  double-store  configuration, 
a decrease  in  the mxiuum L/D was noted  (fig. 20) which was 0.30 less 
than t'lle meximn L/D obtaked for  the  single  inboard.  store 
(x = 21.9 inches, y = 6.6 inches),  wherezs e decrease of 0.45 we6 
note2  when  coxipered  with the single  outboard  store (x = 26.4 inches, 
y = 10.2 inches). 

Effect of Fylon Location 

Hovemnt of the  pylon  gosition  while  naintai?ling z cozlstant  store 
location (fig. 10) shoved  only snail effects 011 lift m-B drag. However, 
a slight  shift in t'le pitching-moment  curve  occurred for a rearward  move- 
mnt of the  pyloc.  Tne  6at.z of figwe li' shm- that tiie rearward pylon 
znoveaent  caused a smL1 decrease  in the side  force asld also  sroduced 
small increases  (negetively)  in  the  rolling  moment  due  to  sideslip. 

Relative  Contribution of Store-Pylon  Forces Tovard Totzl  Force 

In order  to S~OW the  relative  contribution of the  store  and  store- 
gylon Cirag  and  side  force  toward  the  complete  configuration  forces,  the 
compmison glots  of  figures 21 and 22 were prepre6 wit'n  the  use  of the 
data or" references I arc 5 and  the  presert  wing-fuselege  data.  Figure 21 
shom that  the  presence  of  the  pylon  prod-uced  sizeable  increuental  drag 
increases, approximtely 30 to 100 sercent  (depending  ugon  store  _position) 
of t'oe drag  increments  produced  by  the  store  in  the  presence  of  the wing- 
fuselage  coxbination.  However, f o r  nost store  positions shovn, the  incre- 
nental 6rag produced  by  the  store WES considerably  larger than the hag 
irrcrem3t  produced  by  the  pyloc. 

Figure 21 also shows thet the  drag  decrease  Cue  to  increasing the 
vertical  herght  between  store  and wing is  smaller  than  the  &rag of the 
required  supporting  pylon.  This  congarison  suggests tkt, fn the  pres- 
ent  case, no sdvantage  in drag is  geined  by  the  use of long  pylons. 
It  should  be  poirted out, however,  that  the  drag of the  pylozz  in  the 
present  tests  is  higher t M -  necessary  because  of  the  excessive  thick- 
ness  of  the  pylon  (due to the  internal  strain-gage  balence) . In any 
case,  though, it agpears from these  data  that  it  mey  be  diifficult  to 
realize a significant  drag  decrease f r o m  store  positions  heving smller 
interferences  at  greater  vertical  displacemer-ts f ron the wirrg. 
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The  data of figure 22 show  the  relztive  contribution  of  the store 
and  store-pylon  side  force  tovard  the  total  side  lorce  with  variation  in 
zngle of sideslip.  This  figure  shows  that  the  side-force  load  for  cox- 
plete wing-luselage-storenpylon cornbinatioc  is  larger  than  the  side  force 
of  the  wing-fuselage  alone.  However,  addition of the  measured  storq-pylon 
side  force f r o m  reference 5 (in  presence of wing-fuselage)  and  the  side 
force of tine isolated  wing-fuselage  gives a greater  value  of Cy for the 
complete  configuration  zhan  the  measured  total wing-fuselzge-store-pylon 
side-force  coefficient - by  about 25 percent  at  the  inboard  store  posi- 
tion  and by aboxt L2 percent  for  the  outboard  store  position  at ar- angle 
of  sideslip  of 120. This  result  indicates  that t'ce interference or" the 
store  and  pylon  on  the  wing-fuselage  is  in a direction  to  reduce  the 
si&e-force  coefficient 03 the  wing-fuselage  when  the  store-pylon  combi- 
nation is present. 

CONCLUSIONS 

Forces  and  moments  have  been  measured  at a lrlach number of 1.61 on 
a wing-fuselage-store-sylon combination  for a nwiber of store  positions. 
Results or' the  ir-vestigation  indicate  the  following  conclusions: 

1. The  addition  of  store E d  pylon  lowered  the maxim lif-l-drag 
ra-cio or" the  wing-fuselage  combination ikon 5.4 to  around 4.6. Char-ges 
in maxim lift-drag  ratio  due  to  changing  store-pylon  position  were 
smll in all  cases,  being  less  than 4 percent of the m a x i m  lift-drag 
ratio for the  isolated  wing-fuselage  conbinatioa. 

2. Variation  in  store-pylor,  spanwise m-d chordwise  position  pro- 
duced  significant tncremntal changes  in  the  trim  lift  and  the  zero-lift 
pitching-maent  coefficients;  however,  changes  in  the  lift-curve  slopes 
were  generally  negligible. 

3 .  The &Edition  of  t3e  store  and  pylon  produced  large incremnts in 
the  side  force of the  wing-fuselage  combination  in  sideslip for most of 
the  positions  tested.  These  large  increments  also  resulted  in  signifi- 
cant  changes  in  the  directional  stability of the  wing-fuselage  combina- 
tion;  b-owever,  t'ne  magnitude  and  direction of the  changes  were  largely 
dependent zpon store  position. 

Langley  Aeronautical  Laboratory, 
Xational  Advi-sory  Cormittee  for  Aeronautics, 

Lzngley  Field, Vz., Febmry 23, 1958. 
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(a) Dimensions of wiw-fuselee model combination and store posTt;ions investigated. 

Figure 1. - Details of model and stores. (All dimensions i n  inches. ) 
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Basic store configuration 
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fins added 

v r0.10 

Section A-A, fyp. 

Basic store with 
tail cone added 

( b )  Dimensions 09 store configurations tested. (Store nose and 
afterbody are ogive bodies of revolution. Center section is 
cyl i rdr ical .  ) 

Figure 1.- Continued. 



NACA RM L58C13 

Circular- arc 
secfion, 9% thick - 

Section A-A 

Unswept  pylon -store 
installation 

I d &  r - 3 4  
Circular-arc 
section. 9% thick 1 1 

Section A- A 

24O 

Swept pylon -store 
installation 

( c )  Dinensions of pylons and details of installation. 

Figme 1. - Concladed. 
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~ ~ 2 6 . 4 ,  y-10.2 
(Outboard store)) 
x = 21.9, y = 6G 
hboard store) 

Figure 2m- Details o f  model configurations and direction o f  measured loads. 

I 
UI 
r 



I 

, 

( b )  Positive 

I 

. I 



0 
E 

Figure 

Angle of attack, 8 ,deg 

(e) Longitudinel coefficients. 

3.- Efr’ect of tunnel stegnation pressure on %he aerodynmic 
acteristics of the whg-zTuselage combinetion. 
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(b) Lateral coefficients. 

Figure 3. - Concluded. 
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Lift coefficient, CL 

Figilre k . -  Longituiinal  characteristics of the wi_ng-fuselage-store-pylor 
combin-ation for  three spaxwise store  positions. p = 00. 



" 

20 

c 

er E 

0 

I 

E 
E 

P 
E 

a c 
0 

Lift coefficient, CL 

NACA RM ~ 5 ~ 1 3  

gcre 5.- Longitudinal characteristics of the  wing-fuselage-store-pylon 
conbina-Lion ?or four chordxise store positions. p = Oo. . 
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Figme 6. - Longitudinal  clmacteristics of the .~ng-r"uselege-store-pylon 
combination with store  fws. p = 00. 
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Figure 7.- Longitudinal  chmzcteristics 02 the wing-x%selage-store-pylon 
noxbinztlon with store  f h s  end w5th s t o r e   t a i l  cone. p = Oo. 
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Lift coefficient, CL 

Figure 6.- LoagituOinal c b r a c t e r i s t i c s  of the wing-luselage-store-pylar- 
coxbinetion 55th store fins and xith store t a i l  cone. /3 = Oo. 
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Lift coefficient, CL 

Figure 9.- Longitudinal  characteristics of the wing-fuselage-store-pylon 
combination with store fins and with double-store installation. 
p = 00. 
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Lift coefficient, CL 

Figure 10.- Longituck-al  characteristics 02 tke wing-fuselage-store- 
pylon combination for a 2orwE-rd end rearward pylon location. fl = 00. 
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Angle of sideslip, p, deg 

(a) Variation of Cy with p .  

Figure 11.- Lateral  characteristics of the  wing-fuselage-store-pylon 
combination for  three spanwise store positions. 
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Angle of sideslip, B, deg 

(b) Varis t ion of Cn Tdth j3. 

Figure 11.- Continued. 
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Figure 12. - Lateral chsracteristics of the wihg-fuselage-store-gylon 
combination fo r  fou r  store chordwise positions. 
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. Angle of sideslip, P, deg - 
(0) Variation of C, with p .  

Figl-me 12. - Continued. 
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Figjre 13.- Lateral character is t ics  of the wing-fuselage-store-pylon 
combination n l t h  store fins. 
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Figure 13. - Continued. 



Angle of sideslip, B, deg 

(c) Veriatioo of ~2 with p .  

Figure 13.- Concluded. 



Angle of sideslip, B, deg 

(a) Varietion of Cy with p .  

Figwe 14.- LaGeral chazacteristics of  the wing-fusehge-store-pylon 
canbination with store f in s  uld -dth store tail cone. 
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Figure 15.- Lateral chcacteristics of the  wing-fuselage-store-pylon 
coebination v i t h  store fins and with store tail cone. 
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(b) Varizt ion of Cn wi_t'n p . 
Figure 15. - Contb-ue0. 
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Figure 16.- Lzteral  chmacteristics of the wi_~~-fuse l~e-s tore-pylon  
combination with s tore  f n s  and with double-store installation. 
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(b) Variation of Cn with p .  

Figure 16. - Conzinued. 
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Figwe 17.- Lateral  characteristics 02 the wing-fuselage-store-pylon 
combination for a forward am5 rearward p y h n  location. 
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Store chordwise  position, x, in. Store spanwise  position, y, in, 

Figure 18.- Effect of spanwise and chordwise  store  position  on  the  longitudinal  characteristics 
of the  wing-fuselage-store-pylon  combination. 
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-1 . 2 l g m e  19. - Increrr_ental drag or" the complete xodel configuration 
resulting from the veri-ous store-gylon  imtallations. 
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(a) Spawise and chordwise  store positions. 

Figwre 20.- E T f e c t  of the  various store-pylon -illstallations on the 
lift-dreg ratios. 
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( b )  Store  with fins, with t a i l  cone, and double-store  installation. 

Figure 20. - Concluded. 
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Store-pylon drag in presence of wing-fuselage "-" Store drag in presence  of wing-fuselage (Ref. I) 
" Pylon drag  in presence of wing-fuselage-store (By subtraction) 
7" Drag reduction due to change in  store  vertical height in presence 

" - - Interference-free store drag (Ref.  I) 
of wing-fuselage (Ref. I, z =  1.15" to 2.09") 
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Figure 21.- Effect of store-pylon combination on wing-fuselage &ag. a = 0'. 
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0 Store  side force in presence of wing-fuselage-pylon combination (Ref. 5) 

0 Store-pylon side force in presence  of wing -fuselage combination (Ref. 5) 

0 lsotated wing-fuselage side force 

A Side force of complete wing-fusetage-store-pylon combination 
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Figure 22.- Relatlve contri'ou-lion of the store-py?-on siOe force toward 
x t a l  side force f o r  three spmwise store positions. a = 00. 
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